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^ i/ ^HC 51* L T (i 15 t ^ «»f 3^ H £ (5 -li: -fx 5 v/ 


wo 99/20748 
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2 4 

^ p - ^ ;l/ trL{4: 5 O It 3S ffi l*^ S - i 

5 »; > & C5 t K o ^ tw *t U T S U 'X l> 1 1> 

, Ur. D P D ©^muMB UT 7 

IME^^ (b >^^«ij-r S CD Wffl -e* 5o 

10 

y :J' p-^yUin:{4i^ffiC^'5Ct^#^<t-r^':'^'>>'l'® 
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2 5 

L I SAj*-C*»Ox -^©WffllilC-ol^^T {i CTijssen P. 

"Practice and theory of enzyme immunoassays" in L 
aboratory techniques in biochemistry and molecular 
biology, Elsevier Amsterdam New York, Oxford ISBN 
5 0-7204-4200-1 (1990) 3 «r PSB IS $ n T 5o 

So 

m^\t'^ t. K n t° U ^ V? > 7= h K D >f ^ - ( D P D ) 

^^m^^^m t-t ^^^\t^ WL^mPt tLxu. jfiim. 
if^^Ao%^it^^m^^tLx. 


wo 99/20748 
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2 6 

So 

ffi >fb E L I S A ^ <^ {C -r S <t X O "7 i/ JV(Di^\i\B]mm 
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2 7 

^iz^ •tx'izi^-<fzmmm^mmE L i s a tc 

1 00-1 000;/g/ml©fgfflTffl!J^-C#So 
20 ^ "7 i/ JV^L < \i^(Dm^Wt i/ =L U y t<D^^^ 
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2 8 


x-f A y r o y u if ) cd f t. $ n -5 il? < 

20 f^mm. mi^m. mmmmM. Rut^i^^m. mnmmm 
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mmm 1 
10 1 : ik&mcotmn 

-TAv^xi^h >( U J - >f y EDC =i>v?i>!r- 
•> 3 > h ( Immject Immunogen EDC Conjugation 

Kit. PiercettlSl) ^ffil^. ^ ft O T - ^ T ^1^ o 
-t? 5 V/ -> JflL m T ^ = > ( B S A ) ^ {i X :^ v/ 

15 :^-r£D^tv'T— > (KLH) ^^-^^ii:. 't/^v/;!/- 

(A) '>^'>;U-BSA|g-^i^g)flPM 

1) hJr^it^tiTi^SBSA^aitfflTlc (:^^ 
20 ©mXiittSSl) 2 0 0 ;/! ir^j^Lyto 

2) 'i7-7v/;U2mg^^.y hjr^#$tiri>5JS®?£ 

( 5 0 0 1 ) -liryto 
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3 0 

3) 1) (Dmmtz2) (Dmrn^M^Liz, 

( 3 - V? y ^ ;l/ - T ^ y n ti il/ ) JV:^ 'Jyf I K ( E 
DC) 1 0 m g ICjn X. 
5 5)4)CD^?S^^?aT2^r^]fiS[gm. lO.OOOr 

6) 5) h>ntimf^=^^ y h iiWin^tixi^^^D 

- V V 7=4^Xhv>llfti^>fb^5A (D-salt Dextran 
Desalting Column) iZ^jlQ ^Hif^^ 0. 5 m 1 / t 

2 6 0 n mtCfeJt ^laiR^filJ:^ U^ S CD t° - ^ ® ^ ^ 
life, -t^ 5 v/;l/- B S A^-^i*^^ <t t 

0^»f H P L C C^T^Wt- S C i C <J: 0 

(^r>>l/Jt)=l:0. 16~0. 7 2 X' $> ^ Z t-b<mM 

(B) ^ K L HH^^^CDf^M 

20 miXJ^tt^) 2 0 0 1 {w^i^tfeo 

2) '>5S/;^2mgJ£-^.yh{rSS{^r$tlTl^S^®^K 

( 5 0 0/^1) izmm^'^tio 
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3 1 

3) 1) (Dmmi^2) <Dmm^mK.iZo 

4) EDC10mg^ai*ffl7KlmMC^#?$-li:. ^ 

s ) 4 omm'^^uv 2mmi^m'^. lo.ooor 

6)5) ^>n/c^«[^+ -7 h l^^H^tlXl^^D 

- y A V ^ X h "7 > Mi^<tt> "7 A (D-salt Dextran 
Desalting Column) iZ^M L^ M^WL^ 0. 5 m 1 / t 
ubeT^ML^o -€-tl^'tlCD®^CD2 8 0 nin:fccta^ 
10 2 6 0 n m Jr e S ®iR^SI]^ L. g *0 ® t" - ® ^ ^ 

life, o ^ - K L Hm.^i^mmt Lfzo 

15 (^yPJt) =1 : 2-C*»SC<?:*^figM$tl:feo 
(A) iaL^B5g)illl 

20 B AL B / c ^ X 2 mij^ i^mm'^mtii usee 

>'-^-L/»wRPMI 1 640 5 m 1 An. M 
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ait^B^Bg<&^o;feo SiJiw5mlORPMI 1 640^ 

5 fzi/ ^-u(Df^-vmm^-o^<L. n^jtefla^ R p m i i e 

4 0 ^^4^ ICjgjl $ z (Dm^^Mm^^ I 5 m ] <D 

^'L^m iZ^ 1 0 0 0 r pm. 7 ^ m ^ 'ij' V. 

±m^^^^<>^tio itmt^iiBa^RPMI 1 6 4 0^ 

CB ) ^ > If h P^ifgfe 

( A ) T P 3i[ L W JftS Ha ® Jffl lia I^C Jll ^ ® ^ ffl C ^ T # ^ 
15 ^MfiST 1 X I 0 'j^flS/m 1 S <t RPMI 

/£:/L/-hj;:2. 5 m i / ^ jwm^^ iZa ^ Z. IZ 2 5 

20 1 : (B )T'^f •^>n> j^m^^Lfzf7^i/ju-KL iim.^ 

-h^SlX^ 5 96 C O zT-C 1 5 ^MilE U^o 
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*>x ^ f& 2 5 0 0 n g / m 1 . 5 0 0 n g 

/ml. lOOng/ml, 20ng/ml, 4ng/ 

m 1 <fc /X 5 J; 1^ fl o 

-^O^. 4 0%4^j|&mjfiLm(FBS)<&'g-t?RPMI 
5 1 6 4 0 ^Ab^2. 5 m 1 x^mnx.. jiBfnb> 37 

■c. 5%co2TT5 0p^^#Lx mr^Bmm iUiif^M^ 

3 : Iffllgiik^ 

10 (A ) ^ Ji o - -rmmcpmrn 

iJLu - -7 1 s - ->mn-7 ^ X (BA 

L B / cm^) ^mmmm^^tmmv $> z p s u I mm 

M I 1 6 4 0 i^m-C 2 0:fc$IC^f^^#LT*5l>yto 

15 mitmm I B B o p ^ \] I mm^ 5 0 m \ 

1000 rpm^ 4 "X: 5 ^ m ^ 't^ L fZo 
m»)l^#> ifc®t^P3Ul3tefla<&10ml©RPMI 
1 6 4 0^fl&{^^^b/ro iJi^i)^ ^ ^^-cmmi^ti I 

20 (B) @fi^B^Ba c^^jt^mm) (pmm 

±S 2 : (B )T' 5 B i^^Lf^mMm i^i^ 
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34 

Ltio cn^lOOOrpm> 4 7 ^ M ^ L tio 

itmtizmm^ I 0 m \ <DR p M \ 

(C) lanaia-^ 

10 ^m^m Ltio -e © i o o o r p ^ -e ji b 

15 0 0 0 ) ^mm Lx ^<Di^i^ 5 0 i&mm^^miftio 5i 
^mMM't^m^^m^'^-^^ii}^^^ i5mi©RPMii 

6 4 0 S ^mxmML. $iiJC2 5ml6DRPM 

1 1 640^%^1^^-ei^iniL^o ig-c^w©x^UzL 

-y T^^K ±T{C 2 ~ 3 Hlfe^ $ ii:, nmf&^ 
20 Lx 1 0 0 0 r p m. ^WC 7 L :fco ± 

^^mt)^^. a:®^ 1 0 %4^|&jajlliM^-g-irH A 
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Jl^ t^i ^ r) K 9 6 TZ^m^ ]y - h * feo 3 7 
5 96 C O 2T-C#S L /i*^ e>s 12BP^^^Lfco 

5 4 : >r :r U K - V © S 

3 : -^W^ ihtlfz^^ ^ zr ^) K- V^IiajCO C^T. JK T O 

(A) EL 1 SAtCJ:5X^U--->y 

9 67^>CL.yzfU-hlZ.l : C A )-V n >^ tl fz ^ ^ z/ Jl^ 
10 - B S A^^t*: 2 0 g / m 1 ( B S A ^ 31^ ) ^ 5 0 At 

ly^jijiAti. s 7 "xz-z^ 2mmmWiVfzo sce^> o. 

0 5%^f^^j:^+'>J^f-^> (20) V/l/frJ'^ty^'^l/ 
-h (fn^^fimXH^. Tween20ffi^Si) ^"^ti 
PBS (pH7. 3-7. 7. BT^nmn ; PB 
15 S-Tctl&c-rSo ) T 7 la^fei^ Uy=^. 60%^^^jfll^ 

2 0 0 fi I ^ Atl. 3 7 x^-v 2 mmwimbtio 

P B S - T T' 7 0^56^^^ 'trx^UC^ 

(i) 3 : -elfbtlfc/N-rrU K--7^#JLm?S[3 0;^ 1 
t P B S 3 n I t '^m^ 3 7 XT 1 I^^Rifr ^ -a:/:: 

20 

( ii) ^ to /^>r7''J K--e^^_hft?K30Ai 1 tlmg/ 

m 1 iz m ^ o iz p B s iz mm ^ ti ^ ^fSl 
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(iii)l;ig/'mliE#'7'>Xl gG (Biologicaltt S 
^n'etl5 0ffl/''!7x;KZ)i!l'^TAtlx 3 7'C> li^ 

5 mmULito i P B S - T T 7 ISIgfe# 

1%BSAT3 0 0 m L iz r Jiy iJ ^) y :i- X y r - 
•if (AP) ^ 7.^m%m^ uT ^) yViW (S i 

gma:y:M)^5 0;/l/'>i;l/An> ST-C-Cli^^ 
l5ceL:feo -e©^> PBS-TT'TElgfe^^. Img/ 

10 m 1 JC/XS«k-5{Cp-^bo-7i — yl/U :/^Zl:^hU'>' 

1 0 0// l/i^i^UAtl. 3 TTIT'S O^StSLfc^. 
2N NaOH50^^l/«>Jl;^AtlT:^l/-^i^1^ 

15 -iCT4 15nmCDia3t^^aiJ^byro 


20 


(i) O D PBS 


O D uracil— O D control 

) X 1 0 0 

0 D PBS - 0 D control 


L ^^©ELISA® 
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(ii) 0 D uracil : /n ^ U K - ^ ^ H ± ?t ^ 5 ;U 

(iii) O D control : iES V^? X IgGCD^T'^S L ^ «^ CD 

ELISA0»a)tK 

5 

^ a - ^ j\^tjiWm^m!l^ i S C I 0^ 1C4. 4E3. 
3D5. lC5)>&<#^tl^o '€-CD-5-^®loT*S4 
10 ES^TMouse hybridoma SU-IJ 

^^116141^ (FERM BP-6141) )„ 
15 5 : n--:/^ 

A : xn htltz^ J i7 u -± jV^^M^ 
/N>f r >j K-vCDiBJia^^jgCX.. 0. 2 5m 

20 l/'>x;l/T'1096FBS;S:C510%BM condi 
med HI (^^^^1^ ^ - »J > :V - v y /n >r A it S» ) 
^^r-^tr R P M I 1 6 4 0 ^^^ffil>T* C O 2^1 
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3 8 

S5%. aycT' 10-140 p^^^b^o 

E L I S A ^^ffi 1>TSSIJ^^T o ^(Dl^m. iSLmo 

=e y ^ a - -^ ji^tfi^M^^^^ zr ^) h' - -7 if< ^ ^ i/ jvkh^ 

10 DMSO^'ttrRPMI 1640 ^^fejr fcl^T 1x10 

'mm/" m \ tt£ z ^ o icmmt. ^ ^ ^ i^^f- o.-'T (.^ 
> ^ ^m) iz I m 1 -r-D^m Lfzo cti^-9ox(Z)T^ 

15 2 ^- y o - ^;UJn:ft:CDPSi:aat'€: ©I^M 

^T'lJK — vfMouse hybridoma SU 
- 1 J (OiaiiaigC^ia[X.> 0. 8M/0. 25ml/'>i 
;UT1 096FBS 'BlXJ' 10%BM condimed 
20 HI C'^-'jyi^'-ttM) ^^t?RPMI 1 640^^ 
^ffil^T* C022ieC5%. 371CT10~14 
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3 9 

5 A<i|^ WfZtt. ^ '>;P - B S Ali^ft: ( 1 0 M g/ml) 

I, NuncttM) {c^ftu, 3 7 x:!^ 2 mmwcrnvtz 

0. 1 % (O T w e e n 2 0 S ^ ^ L P B S - T * 
2 0 0 M 1/ X Vi T. -& 7 HI ?5fe?^ L fco ^^^V^T, 
10 y u ^ y ff i^x^x. ±E'^x;Pfc3%BSA^#PB 

s^2oo/xi/9ai;i/^iinb. 4t:-e*|:K#gLfcm. 

PBS-T^£:fflViT3lH]2fe^bT, -f V - V ^ mm \. tz. 

(i)30Ml©A-f:/«JH-^?^^±?tJc:PBS 
^SO/iilJn;!;/^^)©, (ii)30Ml(D A rf :/ U H — 
15 ^^±m{r«>5->;i/ (30-1 000m g/ml) ^^^-f 
§PBS^3 Cm 1*II;^T3 7'CTl^rat5cBbfc%>(D, 
Sfcti(iii) 1 iL 1/m 1 (DJEn-^ ^ 7. I gG (Biologic 

ais^tis) ^n-?n5 0tfi/':7x;i/ODiij-&-e±sB05 

20 fi[WLm.\ytz. )K\Z. C:n?£PBS-TT7I5It5fe?t^b. 1 
%BSA^^PBST1 0 0 Ofgt^&»^LfcT;i/*U5t^ 
X :7 T --tf^i^m VI; xii^4: (- ^^iCtrtf*:, Sigmatt®) 
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4 0 

p B s - T T? 7 iHii5fe# mmmmmm (img/mi p- 

ni tropheny I phosphate. pH9. 8)^100;il/»:7 

^^^miizm-to mi)^ t>i!)^ ^ ^ 3 iz. O )V (D 
&^ 1 0 0-1 0 0 OMg/ml (0$EBBT^m-e^^C: 
10 i:*s^;0^ofcc 

^M^j 3 ^mKm^um 

m <D ^ / ^ a - i- (su-i) ^0M^t^tt^la'< 

15 fdo A^WlCJi, HJEI^iJ 2 :fe T, ^^zy)lh<DmW 
^ ^ fctf) izff -:> Tz (.ii)(D nm-V. ^ "7 )V (Img 
Vml) (Di^t>y)\Z. ly n. - ^} Vy. V \i Y- U ^ 
y)V. ^5>, h 5/ > (Img /ml) S-etl-^nffl 

20 mmcD^ y i7 n--r (SU-1) .tcosiSl^^ii 
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4 1 


<^ 1 > 


5 



t;jD-t»ei{*: s u - 1 * 

y '> }V 

10 0 

i - H •^7 U > 

- 1 5 

t K p -i? 7 -> ;w 

- 1 9 


4 6 

-> h > 

- 2 8 


> R t H n ^ -> JUd M b T H ^ < S /iB ^ ^ $ 

1 : fi.&m ( 1 ;i/aI?=^>'^^;V'i7 ^ ^^v- '> ^ ^ 

EDC ii>vrLy — i^3> =^»yb (Immject Immu 
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4 2 

nogen EDC Conjugation Kit, Pierceihgi) ^fflV^, 
=L :lT )U\Z'^'oX. l-tl )V T}^ ^ ^ ^ )V ^ 

^i^jkmr )V':f^y (bsa) ^tc\t7.iJiyii^ (D^'E 

'>T-> (KLH) l-tl)V:^^'y ^'^J^^'y 

5 y B s A It ^ X « Ji^ # ^ ^ ^ >'i^ ^ ;w 

1) 1-^ ;l/ 4? ^ / 5^ ;U ^ >- 6 m g 1. 5 m 
1^4(7)0 on jugati on buffer (0. IM MES (2-(N 

10 -Morphol ino) -ethane sulfonic acid) , 0. 1 5M N 

a c 1 , p H 4. 7 ) 

2) B S A X « K L H 1 0 m g 1 m 1 (Dconjugatio 

n buff arte b fco 

3) 2) X-mmi^f^B S AX\-iKL nmrn 2 0 0 ti I 
15 \Z. I) (D 1 )V j}^ ^ :^ ^ )l O ^ iy B ^ ^ 0 p. I :Bl 

^ v^-f S H (EDC) 125 n\ (KLHO^i^tt 

5 0 /X 1 ) ^ JD ^ fco 

4) 3) <D^?S*37t:T'2NfKfegm, 10.000 
20 rpmT, 5 5)- f^^ M b , ttm^^^^^^f^o 

5) 4) xn ^tltcmU^^ y -l^ (Sephadex 

G25) \zff^vfx. 1 -*;^5l^=^'>p^^>'^'^^>" 
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4 3 

6) 5) T#?»nfc^«s*D-y;uh 7^^7>K^> 

JSt^itt) y (D-salt Dextran Desaltiag Column) \zm. 
5 ^na)®^<7)2 80nm43J:(y^260nmtc:fett'5®'R 

7 ) It <D 5g m 1 - * ;u # ^ V ^ ^ -Ji^ ^ >'^ 

«fTS;itlCJ:Dfft?fc. ^(7)^^. BSAX^KLH 
)V ^ ^ ^ )V ^ y i/ )V ffi^ h fc titio 
15 2 : >lf h D^^^tc j;S^«Elfflia (^flej^^MBS) 

(A ) R^iMBao MM 

^j!ig'piJl<^2:lCfa«c-r5:^i£»-t^^-5'r' BALE/ 

20 1 X 1 0 'Ifflfla/m 1 (ifiLfS^'^'t R P M I 1 6 4 0 ^Ife. 
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4 4 

Sill^m2 5Mg/'>x;WlC7a:^«};^lc:RPMI 164 
OigifeT'f&S^bfcMDP 1 0 On 1 (2 5 0 n s ^ ra I ) 

jgt^XS 1 - t! )V :^ ^ ^ "f- y )^ - ^ ^ ^ 
^J^«?*^^m20ng/ml, lOOng/mK 50 
5 Ong/ml)SiB;^fco ;i©"/l/-h*37"C, 5% 
COzTTlS^ra^Sb/b^, 40%^Bfe!«JllLm(FB 
S)$'^tfRPMI 1 640Jg^Sr2. 5ml/'^x;i/ 

ja;l, E5fnb, 3 7 "C, 5 % c o 2T t? 4 - 5 0 FpI ^ ^ 

10 

3 : IBiligtt^ 

15 vrc^^mi^u^m^^^it. 

20. &^fe*n i^^AMCiiif fc. R P M I 1 6 4 0 
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4 S 

1 0 % F B S ^WH A T^%"t?#3K b ( ^ «B liS U T 

1. 6xio'®/ini), ZL (Drnf^mmm^ 2 S 0 u \ 
t:, 5 % c o 2T'ci§^eJ§^ b i/Sio 

5 

Vi E L I S A ^fe ffl T 7. ^ U - - > ^J/ b fee 
(A) EL 1 SAtCcfc^>X>^»J-r:>!y 

15 '>;<^;i/':7^v;W-BSA^-&*^10Aig/ml (BS 
A^#) <£5 0Ail/':7x;l/Atl, 3 7*CT2l^^1&m 
b fee WlW^^ 0. l%Tween20 dn^M^XH 
^^tyPBS (BTKS^ii. PBS-T) -CTIUife 
il^bfcm, >^D-/=^>ytbT3%BSA'^^PBS^ 

20 2 0 0 M 1 /•^xJl'^JDnb, 4'CT^^ffi^Sb. MtCP 

BS-T-e3(Eli5fe^^bT. ^m^Wf 

~15. (i)/N'f:^«JK-^^il±?»30/iltCPBS3 
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4 6 

y U b* - -7 m ^ Jb M 3 0 u 1 y iy )U ( Img/m 1 ) # ^ 
PBS 3 0 u 1 $r^jn;^T3 7t:T'l^PB^ftEUfct)«>. 
^fctt(iii) 1 UL g/m 1 jES-7':;X I gG (Biologica 
5 IttH) -€-n^n 5 0 /i 1 Z*:? X JKDfiJ'&T, ±E'^ 

i^L. 1%BSA#WPBST1 0 0 0 i^\Z^^hrz7 
;i/;^»J*X77i5^~if (AP) ^a^-^-^Xi^fii^^y 
10 DyU>^{4^ (S i gmattlSt) <&50jx l/''^x;i/A 
n, 3 7'C-ClB#FBlficSb;rCo ^(0^. PBS-TT7 
lEliJfe^^^ lmg/mltc?^Sj:'5lCp-nHD7x:::: 

^(pH9. s ) \zmmLrcmm^ I 0 0 u I / )\^ 

15 An, 37'CT30^Mebfc'^. 2N NaOHSO 
® ye ^ «r Sa 5£ b fc. 

20 ±sx^u-->^^^.^:^SB'J(^^*« 3a©^y:j7n 

-:^;^fe^:<*:i£^l^lla(3H5, 5C9Rr^5D10)*^ 
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5 : 9 n — n > ^ 

A^yUH--7©lfflJiaiS«:tgc;l, 0. 2 5m 

l/':7x;VT10%FBSRt^lO%BM condi 
med HI (1E#S§^, ^-U>:tf--7>A-rAti:gi) 
^^ty R P M I 1 6 4 0 igJft <^:ffl V>T ^ ^ ji*. C O z^g 
10 gt5%. 37"C'riO~14H^10^bfco 

^ n - :h ;w fix jg ^ /N ^ >^ u H - -7 ^ ;v # S W 

15 

- 2 

EDC -3 y i/ zi. f — y ^ y ^vV (Immject Immuno 
gen EDC Conjugation Kit. PiercettS) SfflV^, 
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•7 :z :xT )ViZ'^-DX. -i? U > V 7 ;i/ 5^ fc hMC^ ifiL ^ 
TJU"/S> (BSA) 'i^Uv'Vi^T^VT^t: 
- B S Alt-^^^^PHibfc, :k(Oi]m\Z 

5 l)BSA200Mg<£0. 5ml<D0. 3M Na 

nc o ^mmm (phs. 4) \zmm\^tz.o 

2) '>U>?>vT;i/7^tH2mg<5rO. 5ml®0. 
3M NaHCOsMffi^lS (pH8. 4) fc^^b> ^© 
^^<D107/il&±El) T'lSilbfcBSA^MC^D 

10 ^tCo 

3) 2) Tiasaufc^^^4x:T--efem#b:to 

4 ) iin 'J > 7 ;p 7^ t K o 1 . 5 s ft ( 2 . 

6 6 /X mo I) (DNaBH4<JrJ)fl^. )K±T3B#PHl#fib;fc. 
15 (2. 6 6/imol)(>DNaBH4<&Jjn^Tx StJ^4'C-C — 

6) B^m=£fflViTpH4. 5 ^^^K^y^'l' 
JSia^^A (Sephadex G2 5) iCdUtT, *R^S<^'^U>^ 

20 7 ) 6 ) T# e» n;rc^?is^ D - V ;i/ b 7'^Xh^> 

BJi {b ^ A (D-salt Dextran Desalting Column) 
J50b. ^ttiM<&0. 5 m 1 / t u b e T^)-® b /bo ^ tl 
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^tlO^m^O 2 8 0 nm:fei:r;2 6 0 nmfC*5tj-S®:iR 

8) m^i^o)mmvi^ »:7 u v> ji^t^ t tf u ^ 

8 <i O U > T X k H 1^ ^ b «h It 5t 5 n feo 

10 

^^.^j 6 ffL^m. ^ V X ^ ^ )v m m- ^ - u y /-^ - 

EDC n > V ^ — 3 > ^ «y h (Immject Immuno 
gen EDC Conjugation Kit, PierceltM) ^ <^ 

;u ^ >^ -ii' -> jfil m T ;v ^ > ( b s a ) ^ it ^ ^ 

20 >'T-> (KLH) 5-':^oqE-l-:*7;U 
>- ^ ->>'l' - B S A (XJiKLH) 1t^«^^ 
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5 0 

1) b -:fu^- 1 - i3 )V0 y }V 4 m 
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SPECIFICATION 


/ 


Anti-Uracil Monoclonal Antibody and Hybridoma Producing the Same 

Technical Field 

The present invention pertains to monoclonal antibodies that 
react specifically with uracil and hybridoma that produces said 
monoclonal antibodies. The present invention further pertains to a 
method for an immunochemical assay for uracil that is characterized by 
the use of said monoclonal antibodies. 

With the monoclonal antibodies of the present invention and an 
immunochemical assay using them, uracil that is present in biological 
samples, such as blood, urine, etc., can be detected and determined 
specifically, and this enables the screening of individuals who are 
genetically dihydropyrimidine-dehydrogenase deficient. 

For said enzyme-deficient individuals, f luoropyrimidine 
anticancer drugs are contraindicated. Therefore, the present invention 
is especially useful as a tool for selecting a safe therapeutic method 
in administering anticancer-drug therapy for cancer patients. 

Prior Art 

Fluoropyrimidine compounds, such as f luorouracil , etc., are 
one of anticancer drugs that are used currently. Among cancer 
patients, however, there are individuals who are genetically deficient 
in dihydropyrimidine dehydrogenase (hereinafter shortened to DPD) , 
which is an enzyme that participates in the destructive metabolism of 
said compounds (approximately 3% of Caucasian breast cancer patients) , 
and it has been reported that, if fluoropyrimidine anticancer drugs 
are administered to said DPD-def icient patients, side effects that 
lead to death could occur [Biochim. [sic] Biophys. Acta 633, 400-409 
(1980) ] . 

In living bodies, uracil or thymine are usually metabolized into 
dihydrouracil and dihydrothymine, respectively, by the action of DPD, 
but it has been known that, in DPD deficient patients, these are not 
metabolized, and large quantities of uracil or thymine, uracil in 
particular, are discharged into blood or urine [Adv. Exp. Med. Biol., 
253A, 111-118 (1989) ] . 

Therefore, if the presence of uracil or thymine, especially 
uracil, in blood or urine can be determined prior to the 
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administration of f luoropyrimidine anticancer drugs to cancer patients, 
DPD-def icient cancer patients can be screened beforehand; as a result, 
it becomes possible to reduce the dosage of the anticancer drugs or to 
stop their use so as to prevent the occurrence of serious side effects. 

As a conventional uracil-determination method, a method that uses 
high-performance liquid chromatography (HPLC) is known [Journal of /3 
Chromatography B, 672 (1995), 233-239.] This method, however, has many 
disadvantages. For example, preparation of samples is troublesome and 
requires considerable labor and experience. Furthermore, it requires 
many hours when testing a large number of test samples and also 
requires very expensive measurement apparatuses and equipment. 
Accordingly, there is a need for a new uracil assay that is highly 
sensitive, quick, simple, and cost effective. 

As a technique similar to the present invention, in JP-B-H04- 
21479 is described an immunoassay that uses a monoclonal antibody to 
pseudouridine . The monoclonal antibody used here has a 30 to 40% 
reactivity to uracil, but it was developed originally for detecting 
pseudouridine as the tumor marker, which increases in the urine of 
progressive cancer patients, and it exhibits a high reactivity of 95 
to 99% to pseudouridine. Therefore, with the use of such a monoclonal 
antibody that has cross-reactivity between uracil and pseudouridine, 
it is impossible to screen DPD-def icient individuals and normal 
individuals that do not have a DPD deficiency among cancer patients. 

Therefore, in order to screen DPD-def icient individuals and 
normal individuals among cancer patients, there is a need for a method 
that can detect uracil specifically, without causing a cross-reaction /_4 
with dihydrouracil , which is an in vivo metabolite of uracil, and with 
pseudouridine used as the tumor marker. 

The present invention intends to provide monoclonal antibodies 
that react specifically with uracil and hybridoma that produces said 
monoclonal antibodies . 

The present invention also intends to provide a simple, quick, 
and specific uracil immunochemical assay that is characterized by the 
use of said anti-uracil monoclonal antibodies. 

Brief Explanation of the Drawing 

Figure 1 is a graph that shows the result of the study of the 
reactivity of the monoclonal antibody of the present invention 
obtained in Working Example 1 to uracil by indirect competitive 
inhibitory ELISA (Working Example 2) . The horizontal axis indicates 
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the quantity of uracil (^ig/ml) , and the vertical axis indicates 
absorptance {%) . 

Disclosure of the Invention 

The present inventor was studying the characteristics of the 
monoclonal antibodies that were obtained by preparing antibody- 
producing cells using, as the immunogen, antigens prepared by binding 
uracil or its derivatives with a schlepper, by preparing hybridoma /_5 
from these cells with a cell fusion technology, and by producing 
monoclonal antibodies from said hybridoma, and, during this study, the 
present inventor learned that the obtained monoclonal antibodies had 
the property of reacting specifically with uracil, without reacting 
with pseudouridine and dihydrouracil . Based on this finding, the 
present inventor, through further research, confirmed that, by 
utilizing this property of said monoclonal antibodies, uracil 
discharged into urine could be measured by an immunochemical assay 
selectively as well as quickly and easily, without pretreating said 
sample, thereby achieving the present invention. 

That is, a first aspect of the present invention pertains to a 
hybridoma that produces and secretes monoclonal antibodies that react 
specifically with uracil and also to a method for its preparation. 

More specifically, said hybridoma is obtained by the cell fusion 
of myeloma and an animal-origin antibody-producing cell that is 
prepared using, as the immunogen, a conjugate of uracil or a 
derivative thereof and of a schlepper, and this hybridoma has a 
characteristic of producing monoclonal antibodies that react 
specifically with uracil. 

The following lists the embodiments of the hybridoma of the 
present invention . 

(1) The aforesaid hybridoma wherein the produced monoclonal antibody /_6 
has a characteristic of reacting with uracil but not reacting with 
pseudouridine and dihydrouracil. 

(2) The aforesaid hybridoma wherein the antibody-producing cells used 
here are prepared by bringing animal-origin spleen cells into contact 
in vitro with a conjugate of uracil or its derivative and of a 
schlepper to immunize them. 

(3) The aforesaid hybridoma wherein the animal-origin spleen cells are 
derived from mouse spleen cells. 
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(4) The aforesaid hybridoma wherein the uracil or its derivative that 
bonds with a schlepper is a minimum of one kind selected from a group 
consisting of uracil; uracil-4-acetic acid; uracil derivatives having 
a carboxymethyl group, such as 1-carboxymethyl uracil, 5-bromo-l- 
carboxymethyl uracil, 5-f luoro-l-carboxymethyl uracil, etc.; uracil 
derivatives having a carboxyl group, such as uracil -5-carboxy lie acid, 
uracil- 6 -carboxylic acid, uridine-6-carboxylic acid, etc.; uridine 
dialdehyde; uridine 5 ' -phosphate; polyuridic acid; N-carbamyl-P- 
alanine; orotidine 5 ' -phosphate; and uridine 5 ' -diphosphoglucuronate . 

(5) The aforesaid hybridoma wherein the schlepper is keyhole limpet 
hemocyanin or bovine serum albumin. _/7 

(6) The aforesaid hybridoma wherein a conjugate of uracil or its 
derivative and a schlepper, which is used as the immunogen, is a 
minimum of one kind selected from a group consisting of a uracil- 
hemocyanin complex, uracil -bovine serum albumin complex, 1- 
carboxymethyl uracil -hemocyanin complex, 1-carboxymethyl uracil -bovine 
serum albumin complex, 5 -bromo- 1-carboxymethyl uracil-hemocyanin 
complex, 5 -bromo- 1 -carboxymethyl uracil -bovine serum albumin complex, 
uridine dialdehyde-hemocyanin complex, and uridine dialdehyde-bovine 
serum albumin complex. 

(7) The aforesaid hybridoma wherein the myeloma used here is a myeloma 
cell line obtained from mice. 

(8) The aforesaid hybridoma that is deposited with the National 
Institute of Bioscience and Human-Technology of the Agency of 
Industrial Science and Technology, Ministry of International Trade and 
Industry (Japan) and whose accession nximber is PERM BP-5141. 

A second aspect of the present invention pertains to a monoclonal 
antibody that is produced by either one of the aforesaid hybridomas 
and that reacts specifically with uracil. Preferably, it is a 
monoclonal antibody that has a characteristic of reacting with uracil 
but not with pseudouridine or dihydrouracil . 

A third aspect of the present invention pertains to a uracil /8 
immunochemical assay that is characterized by the use of either one of 
the aforesaid anti-uracil monoclonal antibodies. 

As a specific embodiment of this uracil immunochemical assay, 
there is a method in which the aforesaid anti-uracil monoclonal 
antibody and a specimen to be tested that is suspected of the presence 
of uracil are brought into contact, and, using either a 
radioimmunoassay, enzyme immunoassay, fluorescent antibody technique, 
or agglutination reaction method, uracil in the test sample is 
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detected or quantified, or there is a uracil immunochemical assay that 
contains the following process steps: 

(a) a step .of blending a specimen suspected of containing uracil and 
the aforesaid monoclonal antibody in a reaction system that contains a 
solid-phase product (hereinafter may also be referred to as an 
immobilized antigen) obtained by immobilizing an antigen comprised of 
a conjugate of uracil or its derivative and a schlepper on a given 
carrier, 

(b) a step of incubating the aforesaid reaction product under 
conditions in which an antigen-antibody complex is formed, 

(c) a step of reacting a secondary antibody with the immobilized 
antigen-antibody complex, and 

(d) a step of detecting the immobilized antigen-antibody complex that 
has bound with the secondary antibody. 

First of all, the following explains the first aspect of the /9 
invention, that is, a hybridoma that has a characteristic of 
synthesizing and secreting monoclonal antibodies specific to uracil 
and its preparation method. 

Uracil or a derivative thereof that is used as the immunogen in 
the preparation of the hybridoma of the present invention is not 
limited in any specific way, but, because it exhibits extremely weak 
immunogenic ity by itself, it is preferable to bind it with an 
appropriate schlepper and use it in the form of a uracil (or a 
derivative thereof ) -schlepper complex. 

The schlepper here means a carrier, and it is a substance that 
couples with a material that has extremely weak immunogenic ity or with 
a material that does not have an antibody-producing capacity by itself, 
like a haptenic group, thereby strengthening or expressing 
immunogenic ity. 

As a schlepper, proteins having a relatively large molecular 
weight are generally employed. In addition, such cells as red blood 
cells, polysaccharides, and so forth are also used. Some examples of 
the schlepper include keyhole limpet hemocyanin (KLH) , ovalbumin (OVA) , 
bovine serum albumin (BSA) , rabbit ser\im albumin, etc., of which KLH 
and BSA are preferable. 

As the immunogen, the present invention can use uracil 
derivative-schlepper complexes, which have uracil derivatives /lO 
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in the place of uracil in the uracil-schlepper complex. The uracil 
derivative is not limited in any specific way, and some common 
examples include uracil-4-acetic acid; uracil derivatives having a 
carboxymethyl group as the substituent, such as 1-carboxymethyl uracil, 
5-bromo-l-carboxymethyl uracil, 5-f luoro-l-carboxymethyl uracil, etc.; 
and uracil derivatives having a carboxyl group as the substituent, 
such as uracil -5-carboxylic acid, uracil-6-carboxylic acid, uridine-6- 
carboxylic acid, etc., as well as uridine dialdehyde, uridine 5'- 
phosphate, polyuridic acid, N-carbamyl-P-alanine, orotidine 5'- 
phosphate, uridine 5 ' -diphosphoglucuronate, etc. Preferable uracil 
derivatives include uracil derivatives that have a carboxymethyl group 
as the substituent, uracil derivatives that have a carboxyl group as 
the substituent, uridine dialdehyde, and uridine 5 ' -photophate, of 
which uracil derivatives that have a carboxyl group as the substituent 
and uridine dialdehyde are more suitable. Some examples of the 
especially preferable uracil derivatives include 1-carboxymethyl 
uracil, 5-bromo-l-carboxymethyl uracil, and uridine dialdehyde. /II 

The conjugation method of uracil or its derivative and a 
schlepper is not limited in any specific way, and it may be carried 
out by a method known to the art, such as the mixed anhydride 
procedure [B. F. Erlanger, et al . : J. Biol. Chem. , 234, 1090-1094 
(1954)], the activated ester method [A. E. Karu, et al.: J. Agric. 
Food Chem., 42, 301-309 (1994)], and the like. As a simple method, 
using an immject immunogen EDC conjugation kit (a product of Pierce 
Co.), the conjugation can be carried out according to the manual 
included in the product. 

Antibody-producing cells can be prepared by inoculating animals 
with the aforesaid immunogen according to a conventional method or by 
bringing the immunogen into contact with animal cells and immunizing 
in vivo or in vitro. The present invention preferably employs in vitro 
immunization [Methods Enzymol., (1986), 121; Immunochem. Tech., Pt . I, 
27-33; J. Immunological Methods (1982), 53, 261-291; and the like.] 

One concrete example of this in vitro immunization is a method 
according to which a spleen is taken from a 3- to 10-week-old animal, 
and spleen cells prepared from the spleen are incubated in vitro 
together with a uracil (or its derivative) -schlepper complex to 
sensitize them. Here, for the purpose of boosting immunity of the /12 
cells, it is preferable to use muramyl dipeptide derivatives, such as 
romurtide, muramyl dipeptide (MDP) , etc., or lipopolysaccharides , etc. 
The use of muramyl dipeptide derivatives is especially preferable. 

The origin of the aforesaid spleen is not specifically limited, 
and a spleen from a wide range of animals, including mice, rats, 
horses, goats, rabbits, etc., can be used. That is, the cells from 
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which the antibody-producing cells used in the present invention are 
derived can be selected appropriately for use from the spleen cells of 
the aforesaid animals, taking into account compatibility with myeloma 
and so forth. Mouse-derived spleen cells are preferably used. 

The myeloma cells to be fused with the aforesaid antibody- 
producing cells are not specifically limited, and those derived from 
mice, rats, horses, goats, rabbits, humans, etc., can be listed as 
some examples. It is desirable that the myeloma cells be derived from 
the same kind of animal from which the antibody-producing cells are 
derived. For example, myeloma cells derived from mice can be cited. 

If the antibody-producing cells are derived from mouse spleen 
cells, for example, it is preferable to use a myeloma cell line 
obtained from mice as the myeloma cells to be fused. More specifically, 
it is preferable to use an S-azaguanine-resistant mouse (BALB/c 
origin) myeloma cell line, some examples of which include P3/X63-Ag8 /13 
{X63) [Nature, 256, 495-497 (1975)], P3/X63-Ag8. Ul (P3U1) [Current 
Topics in Microbiology and Immunology, 81, 1-7 (1987)], P3 /NSI-l-Ag4-l 
(NS-1) [Eur. J. Immunol., 6, 511-519 (1976)], Sp2/0-Agl4 (Sp2/0) 
[Nature, 276, 269-270 (1978)], FO [J. Immune. Meth. , 35, 1-21 (1980)], 
MPC-11, X63.653, S194, etc., of which P3U1 cells are especially 
preferable . 

The fusion of the aforesaid antibody-producing cells and myeloma 
cells can be carried out by a method known to the art, such as the 
method described in Nature , 256, 495-497 (1975), the method described 
in Proc. Natl. Acad. Sci. USA , 78, 5122-5126 (1981), or methods 
similar to these methods. 

More specifically, the cell fusion can be achieved by allowing 
the aforesaid antibody-producing cells and myeloma cells to coexist in 
a normal nutrient medium in the presence of, for example, a fusion 
promoter. The fusion promoter is not limited in any specific way, and 
those that are commonly used, such as polyethylene glycol (PEG) , 
sendai virus, etc., can be used here [Cytochemistry/Histochemistry , 
(Shuji Yamashita, et al . , Japanese Society of Histochemistry and 
Cytochemistry; Gakusai Kikaku, 1986) and the like] . It is preferable 
to use PEG owing to its relatively low cytotoxicity and simple fusion 
procedure. For the purpose of increasing fusion efficiency, a /14 
coadjuvant, such as dimethylsulf oxide (DMSO) , etc., may also be used 
in combination, if so desired. 

In the place of the aforesaid fusion method that uses a fusion 
promoter (for example, the aforesaid polyethylene glycol method) , it 
is also possible to employ optionally a fusion method by electrical 
processing (electrical fusion method) . 
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The ratio of the antibody-producing cells to myeloma cells used 
here is similar to the ratio used in a standard method. For example, 
the antibody-producing cells are used in numbers that are 2 to 10 
times or thereabouts, preferably, 4 to 7 times or thereabouts, the 
number of myeloma cells. 

The screening of hybridoma colony that has acquired the antibody- 
producing capacity and growth capacity through the fusion of the 
antibody-producing cells and myeloma cells can be carried out by a 
culture using a common screening medium. 

If, for example, 8-azaguanine-resistant strain is used as the 
myeloma cell line, HAT medium can be used as the screening mediiim here. 
The culture in HAT medium should be carried out for a period that is 
sufficient for the non-fused cells, etc., other than the target 
hybridoma to die, that is, usually for 3 to 10 days. 

The hybridoma thus obtained is subsequently used, according to /15 
a conventional method, in the processes for screening and cloning the 
strain that produces the target anti-uracil monoclonal antibodies. 

The screening of the strain that produces the anti-uracil 
monoclonal antibodies can be carried out by taking a part of the 
culture supernatant that contains the hybridoma colonies obtained as 
described in the foregoing and, with this as a sample, by detecting 
and identifying the uracil contained in it by various kinds of methods 
commonly used for antibody detection ( Hybridoma Method and Monoclonal 
Antibody, published by the R&D Planning Co., pp. 30 - 53, March 5, 
1982)— for example, by radioimmunoassay (RIA) . Some examples of the 
antibody detection method include enzyme immunoassay (ELISA method) 
[Engvall, E., Meth. Enzymol . , 70, 419-439 (1980)], fluorescent 
antibody technique, plaque method, spot method, blood-cell 
agglutination reaction, ouchterlony, etc., of which the ELISA method 
is preferable from the viewpoint of sensitivity, fastness, precision, 
safety, automation, etc. 

More specifically, the screening of the strain that produces the 
anti-uracil monoclonal antibodies can be carried out, for example, by 
indirect competitive inhibitory ELISA according to the following 
procedure . 

(a) As the antigen, a uracil (or its derivative) -schlepper complex /16 
is adsorbed to a carrier to immobilize it, 

(b) The solid-phase surface to which the antigen is not adsorbed is 
blocked by a protein that is unrelated to the antigen. 
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(c) Into this is added a uracil-containing sample and a hybridoma 
culture supernatant as so as to cause the monoclonal antibodies 
contained in the hybridoma culture supernatant to competitively bind 
with the immobilized antigen and free uracil, thereby producing an 
immobilized antigen-antibody complex and a free uracil -antibody 
complex. 

(d) The free uracil-antibody complex is eliminated by washing, and the 
immobilized antigen-antibody complex is reacted with an enzyme-marked 
secondary antibody. 

(e) Using a substrate that is appropriate for the enzyme, an enzyme- 
substrate reaction is carried out, and absorbance is measured. 

In the aforesaid process step (a) , various kinds of immunogens 
described before can be used as the uracil (or its derivative) - 
schlepper complex used as the immobilized antigen. 

It is, as a principle, preferable to use the immobilized antigen 
that is the same as the immunogen used in the preparation of the 
antibody-producing cells. However, the schlepper that binds with 
uracil or a uracil derivative does not have to be the same in the 
immobilized antigen and immunogen, and it is possible, for example, /17 
to use a uracil-BSA complex as the immunogen while using uracil-KLH as 
the immobilized antigen. 

The carrier that immobilizes the antigen is not limited in any 
specific way, and any carriers that are used commonly in an ELISA 
method can be used here. Some examples include microplates or beads 
made from polystyrene or polyvinyl, and 96-well microplates are 
preferably used. The concentration of the antigen is not limited 
specifically and can be selected from a wide range appropriately, but 
it is usually in the range of 0.01 to 100 |ig/ml or thereabouts, 
preferably in the range of 0.05 to 5 )lg/ml or therea^bouts . With 
respect to its volume, in the case of using a 96-well microplate as 
the carrier, a volume that is enough to cover the bottom of the wells 
is sufficient, and 20 to 150 |il or thereabouts per well is usually 
desirable . 

The adsorption conditions are not limited in any specific way, 
but a method of leaving the system standing still at 4 to 40°C for 1 
hour to overnight is usually suitable, and leaving it standing still 
at 37°C or thereabouts for approximately 2 hours is preferable. 
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As the protein used for the blocking in the process step (b) , 
calf serum, ovalbumin, bovine serum albumin, fetal calf serum (FCS) , 
etc., for example, can be used, of which calf serum is preferable. The 
conditions under which the blocking is carried out are not 
specifically limited, and a method of leaving the system standing 
still at 4 to 40°C for 1 hour to overnight is usually suitable, and 
leaving it standing still at 37°C or thereabouts for approximately 2 /18 
hours is preferable. After the blocking, the microplate is washed with 
a buffer solution. The buffer solution used here is not specifically 
limited, and a phosphate buffer solution (PBS) (pH 7.3 - 7.7) 
containing Tween 20 is suitable. 

The specific conditions under which the process step (c) is 
conducted are not limited in any specific way, and a method of leaving 
the system standing still at room temperature to 40°C for about 0.5 to 
3 hours is usually suitable, and leaving it standing still at 37°C or 
thereabouts for approximately 1 hour is preferable. After the reaction, 
the microplate is washed with a buffer solution. The buffer solution 
used here is not limited specifically, and, for example, PBS (pH 7.3 - 
7.7) containing Tween 2 0 is suitable. 

As the secondary antibody in the process step (d) are used 
enzyme-labeled anti-mouse immunoglobulin antibodies that are labeled 
with such enzymes as alkaline phosphatase '(AP) , horseradish peroxidase 
(HRPO) , p-galactositase (p-GS) , glucose oxidase (GO), urease, etc., of 
which an AP-labeled anti-mouse immunoglobulin antibody is preferable. 
The secondary antibody is usually diluted for use, and it is 
preferable to dilute the secondary antibody to about 100 to 10,000, /19 
preferably about 200 to 500, times the monoclonal antibody (the 
primary antibody) bound to the microplate by means of the uracil- 
schlepper complex. It is preferable to use PBS (ph 7.3 - 7.7) 
containing 1% bovine serum albumin for this dilution. The reaction 
conditions are not limited specifically, but it is usually carried out 
at about 37°C for about 1 hour, and, after the reaction, washing with 
a buffer solution is carried out. 

With this reaction, the secondary antibody bonds with the 
monoclonal antibody that is bound to the microplate by means of the 
immobilized antigen. 

In the process step (e) , the substrate develops a color by the 
reaction of the enzyme of the bound secondary antibody and the 
substrate, or a coloring reagent is further added to the reaction 
system, and the change in absorbance is measured. More specifically, 
taking as an example the case of using alkaline phosphatase as the 
marker enzyme that is bound to the secondary antibody, a suitable 
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method is to carry out an enzyme reaction using p-nitrophenyl 
phosphate as the substrate, thereby causing the substrate to develop a 
color, to terminate the enzyme reaction by adding 2N NaOH, and to 
measure absorbance at 415 nm. On the other hand, in the case of using 
peroxidase as the marker enzyme to be bound with the secondary 
antibody, it is desirable to use hydrogen peroxide as the substrate 
and o-phenylene diamine as the coloring reagent. In this case, 
although not specifically limited to the following, it is a common 
practice to allow the reaction to take place at about 25°C for 
approximately 10 minutes after the addition of the coloring reagent 
solution and subsequently to terminate the enzyme reaction by the /20 
addition of 4N sulfuric acid. When o-phenylene diamine is used as the 
coloring reagent, absorbance is measured at 492 nm. Here, it is also 
possible to employ a sensitization method using the avidin-biotin 
system. 

Next, the hybridoma that has been confirmed by the screening 
mentioned in the foregoing to produce monoclonal antibodies specific 
to uracil is cloned. 

Some examples of the cloning method include a method by limiting 
dilution in which the dilution is carried out to give one hybridoma 
per well, a method of seeding the hybridoma in a soft agar medium and 
collecting colonies, a method of picking one cell with a 
micromanipulator, a "sorter cloning" method with which one cell is 
separated with a cell sorter, and the like. Owing to its simplicity, 
the limiting dilution method is preferably used. 

With the wells that contain hybridomas that have been found to 
have an antibody titer, cloning is repeated one to four times by, for 
example, limiting dilution, and those exhibiting antibody titer stably 
are selected as the anti-uracil monoclonal antibody-producing 
hybridoma strains. 

The hybridoma of the present invention obtained by the aforesaid 
method can be stored at -80°C or below— for example, at -195°C in 
liquid nitrogen— by freezing, for example, 5x10^ cells/ml or more in a 
RPMI 1640 medium containing 10% fetal calf serum (FCS) , using, as /21 
necessary, 10 % dimethyl sulfoxide as a freeze stabilizing agent. 

As described later, the hybridoma of the present invention is 
stable when cultured in a basal medium, such as RPMI 1640, DMEM, IMEM, 
etc., and produces and secretes the monoclonal antibodies that have 
specific reactivity to uracil. Furthermore, these cell strains can be 
stored in liquid nitrogen stably and can be recovered from it easily. 
In other words, the hybridoma of the present invention is useful as a 
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source from which pure monoclonal antibodies that react with the 
uracil antigen can be obtained easily. 

This hybridoma was deposited with the National Institute of 
Bioscience and Human-Technology of the Agency of Industrial Science 
and Technology, Ministry of International Trade and Industry, whose 
address is Higashi 1-chome 1-ban 3-go, Tsukuba-shi, Ibaraki-ken, Japan, 
on October 14, 1997 as ''Mouse Hybridoma SU-1," [microorganism 
designation (given by the depositor for identification purpose)], 
"PERM BP-6141" (accession number) . 

The following explains the second aspect of the invention, a 
monoclonal antibody that specifically reacts with uracil. 

This monoclonal antibody is produced by the hybridoma of the /22 
present invention obtained by the aforesaid method. 

This monoclonal antibody is prepared by culturing the aforesaid 
hybridoma . 

Some examples of the medium used for culturing the hybridoma 
include such basal media as RPMI 1640, DMEM, IMEM, etc., of which RPMI 
1640 is preferable. To these media, fetal calf serum, human 
transferrin, etc., may be added for the purpose of promoting cell 
proliferation and cell differentiation, 10% BM condimed Hi (a trade 
name, a product of Boehringer Mannheim Co.) may be added for the 
purpose of promoting cell proliferation, and/or L-glutamine, sodium 
pyruvate, etc., may be added as an energy source. 

The culture of the hybridoma is preferably carried out at a CO2 
concentration of 4 to 6% and at a temperature of 36 to 38°C. Large- 
scale culture is carried out by rotary culture, etc., using large-size 
culture bottles. 

The supernatant of this culture can be used directly as a source 
of the anti-uracil monoclonal antibody, but it may be processed by 
dialysis, salting-out with ammonium sulfate, gel filtration, freeze- 
drying, etc., to collect immunoglobulin fractions, which may be 
further purified if so desired, thereby obtaining the anti-uracil 
monoclonal antibody. 

The aforesaid fraction purification procedure is not limited /23 
specifically, and conventional methods, such as high-performance 
liquid chromatography (HPLC) , etc., including ion-exchange 
chromatography on a DEAE-sepharose column, affinity chromatography on 
a protein A-sepharose column, and the like can be used. 
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The anti-uracil monoclonal antibody of the present invention 
obtained by the aforesaid process can be evaluated for its cross- 
reactivity by utilizing the aforesaid indirect competitive inhibitory 
ELISA, etc. More specifically speaking, this evaluation can be carried 
out by adding to the wells a compound whose cross-reactivity is to be 
studied in the place of uracil when conducting the competitive 
reaction in the aforesaid ELISA. 

Through this cross-reactivity evaluation, it was found that the 
anti-uracil monoclonal antibody of the present invention had a 
specificity to uracil, reacting with uracil but cross-reacting little 
with pseudouridine and dihydrouracil , as described in the working 
examples . 

Thus, the monoclonal antibody of the present invention has a high 
reactivity to uracil, and, furthermore, it can be generated 
homogeneously and in large volume by culturing the hybridoma of the 
present invention; therefore, it is useful as a reagent for 
specifically detecting and determining uracil immunochemical ly. This A2 
monoclonal antibody can also be used for purification of uracil. 

Since the reaction specificity of the monoclonal antibody of the 
present invention is such that the monoclonal antibody does not react 
with pseudouridine and dihydrouracil, which could be present in urine 
of cancer patients as foreign substances, the monoclonal antibody of 
the present invention is effective especially for the screening of 
cancer patients to identify DPD-def icient individuals, who discharge 
uracil into urine due to DPD deficiency, and normal individuals who do 
not have DPD deficiency. 

Accordingly, the third aspect of the present invention is a 
uracil immunochemical assay that is characterized by the use of the 
aforesaid anti-uracil monoclonal antibody of the present invention. 

Immunochemical assay is a technique that detects and measures an 
antigen contained in a specimen based on the antigen-antibody reaction 
that is brought about by the specific recognition of the antigen by 
the antibody, and, because it is excellent in respect to accuracy, 
convenience, speed, and cost, it is widely used in the field of 
biochemical testing, clinical diagnostics, etc. 

Many known methods can be cited as the immunochemical assay here, 
and some specific examples include, as described before, the RIA 
method, enzyme immunoassay (ELISA method) , fluorescent antibody 
technique, blood-agglutination reaction, etc. Of these, the ELISA 
method is preferable, and its effectiveness is described in detail l_2_ 
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in "Practice and theory of enzyme immunoassays" by P. Tijssen in 
Laboratory Techniques In Biochemistry And Molecular Biology [Elsevier 
Amsterdam New York, Oxford ISBN 0-7204-4200-1 (1990).] 

The operation and procedures in each of the aforesaid 
immunochemical assays can be carried out basically by following the 
conventional methods, except that the anti-uracil monoclonal antibody 
is used as the primary antibody. 

The immunochemical assay of the present invention is not 
restricted in respect to its concrete objective, application target, 
and so forth as long as it is used for a specimen suspected of 
containing uracil as the target so as to specifically detect or 
measure (quantify) uracil contained in it. In the case of, for example, 
using it for diagnostic purposes, such as for screening 
dihydropyrimidine-dehydrogenase (DPD) deficient individuals from 
normal individuals who do not have this deficiency, body fluids, such 
as urine, blood serum, blood plasma, etc., can be used as the specimen. 

Biological samples, such as urine, etc., can be subjected to the 
immunochemical assay directly, or they may be pretreated with ion- 
exchange resin, etc. 

It is preferable for the immunochemical assay of the present 
invention to basically include a process step of incubating the 
biological sample of a test subject together with the anti-uracil /26 
monoclonal antibody of the present invention under conditions for 
forming an antigen-antibody complex and a process step of detecting 
the formed antigen-antibody complexes. In designing this 
immunochemical assay, various modifications, such as the direct method, 
indirect method, competitive method, sandwich method, etc., which are 
conventionally practiced in the technical field of the present 
invention, can be introduced. 

More specifically, taking, as an example, the solid-phase ELISA 
method that uses human urine samples, the detection and determination 
of uracil can be carried out as follows. 

First, the anti-uracil monoclonal antibody of the present 
invention is immobilized on a desired carrier in advance, and the 
solid-phase surface that is not coated with the antibody is coated 
with a protein that is unrelated to the antigen. After the surface is 
washed, a urine sample as the specimen and an enzyme-marked antigen— 
for example, an enzyme-labeled uracil (or its derivative) -schlepper 
complex— are added to bring about a competitive reaction. To this 
reaction system is added an enzyme substrate, and the decrease of the 
absorbance caused by the addition of the specimen is measured. More 
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specifically, by deteinnining the presence or absence of the decrease 
of the absorbance caused by the addition of the specimen, the presence 
or absence of uracil in the urine sample can be determined, and, by 
measuring the degree of the decrease of the absorbance caused by the 
addition of the specimen, the quantity of the uracil in the urine 
sample can be determined from a standard curve prepared from known /27 
quantities of uracil. 

It is also possible to use a method in which, in the already- 
described indirect competitive inhibitory ELISA, a urine sample is 
used in the place of a sample containing uracil, and the anti-uracil 
monoclonal antibody is used in the place of the hybridoma culture 
supernatant. With this indirect competitive inhibitory ELISA, the 
monoclonal antibody of the present invention can measure uracil in the 
range of 100 to 1,000 fXg/ml in a specimen. 

For implementing the aforesaid immunochemical assay, it is 
convenient to utilize a reagent kit that contains the anti-uracil 
monoclonal antibody of the present invention. 

Accordingly, the present invention pertains to a reagent kit for 
uracil immunochemical assays that contains the aforesaid anti-uracil 
monoclonal antibody of the present invention. 

More specifically, it pertains to a reagent kit for uracil- 
immunochemical-assay use that is a reagent kit used for detecting or 
quantifying uracil in specimens and that is characterized by 
containing, at a minimum, any of the aforesaid monoclonal antibodies 
or by further containing a conjugate of uracil or its derivative and 
of a schlepper in addition to any of the aforesaid monoclonal 
antibodies. Here, urine samples are preferably used as specimens. /28 

The reagent kit of the present invention is characterized by 
containing the anti-uracil monoclonal antibody as the active 
constituent, but it may be a set comprised of, in addition to this 
active constituent, a combination of one to five components selected 
from a solid-phase carrier, marking agent, substrate (detection-use 
reagent) appropriate for the marking agent, antigen, and secondary 
antibody (for example, anti-mouse immunoglobulin, etc.) Here, a 
conjugate of uracil or its derivative and a schlepper is preferably 
used as the antigen. As the solid-phase carrier, marking agent, 
substrate (detection-use reagent) appropriate for the marking agent, 
and secondary antibody, those described before can be used. 

When the set contains a marking agent, the marking agent may be 
conjugated with an optional constituent, such as the secondary 
antibody, etc., beforehand. Some examples of the marking agent include 
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various kinds of compounds, such as radioactive isotopes, enzymes, 
fluorescent materials, etc., but enzymes are preferable for various 
reasons, including ease of use, etc. 

Furthermore, to facilitate assay implementation, this reagent kit 
may also contain an appropriate diluent solution for the antibody or 
antigen, reaction diluent solution, buffer, washing solution, 
substrate-dissolving agent, reaction-terminating solution, solid-phase 
adsorption inhibitor, etc. 

Best Modes of Implementing the Invention /29 

The following presents working examples to explain the present 
invention, but these working examples do not limit the technical scope 
of the present invention at all. Those skilled in the art can 
introduce modifications or changes to the present invention easily, 
based on the description given in the present specification, and any 
of these modifications and changes are also included in the technical 
range of the present invention. 

Working Example 1 

1: Preparation of Immunogen 

Using an Immject Immunogen EDC Conjugation Kit (a product of 
Pierce Co.), bovine serum albumin (BSA) or keyhole limpet hemocyanin 
(KLH) was coupled with uracil according to the attached manual, 
thereby preparing a uracil-BSA complex or uracil-KLH complex. 
More specifically, the following method was used for the preparation. 

(A) Preparation of Uracil-BSA Complex 

1) The BSA included in the kit was dissolved in 2 00 |Lll injection 
solvent (a product of Otsuka Pharmaceutical Plant Co.) 

2) Uracil (2 mg) was dissolved in a buffer solution (500 )ll) included 
in the kit, 

3) The solution prepared in (2) was added to the solution prepared in /30 
(1) . 

4) The solution obtained in (3) was added to 10 mg of l-ethyl-3- (3- 
dimethyl-aminopropyl ) carbodiimide (EDC) included in the kit. 

5) After the solution obtained in (4) was left standing for 2 hours at 
room temperature, it was centrifuged at 10,000 rpm for 5 minutes, and 
the precipitate was eliminated. 
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6) The solution obtained in (5) was added to the D-salt dextran 
desalting column included in the kit, and the eluate was fractionated 
at 0.5 ml/tube. The absorbance of each fraction at 280 nm and 260 nm 
was measured, and the first-peak fractions were pooled and used as the 
uracil-BSA complex solution. 

7) The obtained complex was decomposed by a protease, and the 
decomposition product was analyzed using HPLC, thereby finding the 
composition of the complex. As a result, it was learned that BSA : 
uracil (mole ratio) =1 : 0.16 to 0.72. 

(B) Preparation of Uracil-KLH Complex 

1) The KLH included in the kit was dissolved in 200 |ll injection 
solvent (a product of Otsuka Pharmaceutical Plant Co.) 

2) Uracil (2 mg) was dissolved in a buffer solution (500 |Xl) included 
in the kit. 

3) The solution prepared in (2) was added to the solution prepared in / 
(1) . 

4) EDC (10 mg) was dissolved in 1 ml injection solvent, and 50 jll of 
this solution was added to the solution obtained in (3). 

5) After the solution obtained in (4) was left standing for 2 hours at 
room temperature, it was centrifuged at 10,000 rpm for 5 minutes, and 
the precipitate was eliminated. 

6) The solution obtained in (5) was added to the D-salt dextran 
desalting column included in the kit, and the eluate was fractionated 
at 0.5 ml /tube. The absorbance of each fraction at 280 nm and 2 60 nm 
was measured, and the first-peak fractions were pooled and used as the 
uracil-KLH complex solution. 

7) The obtained complex was decomposed by a protease, and the 
decomposition product was analyzed using HPLC, thereby finding the 
composition of the complex. As a result, it was learned that KLH : 
uracil (mole ratio) =1:2. 

2: Preparation of Immune cells (antibody-producing cells) by In Vitro 
Immunization 
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(A) Preparation of Spleen Cells 

Spleens were extracted from two BALB/c mice and placed in a 6 cm- 
diameter plastic petri dish. Into this plastic petri dish, 5 ml of 
RPMI 1640 medium was poured, and the extracted spleens were washed in 
it. Separately, two 6 cm-diameter plastic petri dishes, in each of /32 
which was placed 5 ml of RPMI 1640 medium, were prepared, and the 
spleens were further washed twice in these. The aforesaid washing 
operation was repeated in the same manner inside a clean bench. Inside 
the petri dish used lastly for the washing, the spleens were mashed, 
and the spleen cells were suspended in RPMI 1640 medium. This cell 
suspension was transferred to a 15 ml-capacity centrifuging tube and 
centrifuged at 1,000 rpm at room temperature for 7 minutes, and the 
supernatant was eliminated. The precipitated cells were suspended in 
10 ml of RPMI 1640 medium and left standing at room temperature for 3 
minutes. While being careful not to suck up any of the tissue pieces 
that had settled to the bottom of the centrifuging tube, the cell 
suspension was transferred to 50 ml-capacity centrifuging tube. The 
cells prepared by the aforesaid process were used for the subsequent 
in vitro immunization. 

(B) In Vitro Immunization 

Using a blood-count plate, the number of spleen cells prepared in 
(A) was counted, and the cells were diluted with RPMI 1640 medium so 
as to set the cell density to 1 x 10^ cells/ml in terms of viable 
cells. This cell suspension was seeded in a 6-well flat-bottomed plate 
at 2.5 ml/well. Into this plate was added and mixed 250 |lg/ml Nopia (a 
trade name, nonproprietary name: romurtide, a product of Daiichi 
Pharmaceutical Co.) at a rate of 100 |il/well, and the serially diluted 
uracil-KLH complex obtained in the aforesaid 1: (B) was then added and 
mixed at a rate of 100 |xl/well, after which this plate was left 
standing still at 37°C for 15 minutes in a 5% CO2 ambience. 

The serial dilutions were conducted so as to obtain 2500 ng/ml, 733 
500 ng/ml, 100 ng/ml, 20 ng/ml, and 4 ng/ml. 

Thereafter, RPMI 1640 medium containing 40% fetal bovine serum 
(FBS) was added at a rate of 2.5 ml/well and mixed, and the cells were 
incubated at 37°C for 5 days in a 5% CO2 ambience, thereby obtaining 
sensitized B cells (antibody-producing cells) . 
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3: Cell Fusion 

(A) Preparation of Myeloma Cells 

As the myeloma, P3U1 cells were used, which were of the 8- 
dazaguanine [sic] -resistant mouse (BALB/C origin) myeloma cell line. 
The P3U1 cells were subcultured beforehand in RPMI 1640 medium 
containing 10% FBS every three days. 

The P3U1 cells from the first day of the subculture was 
transferred to a 50 ml-capacity centrifuging tube and centrifuged at 
1,000 rpm at 4°C for 5 minutes. The supernatant was eliminated, and 
the precipitated P3U1 cells were suspended in 10 ml of RPMI 1640 
medium. The myeloma (P3U1 cells) thus prepared was used for the cell 
fusion. 

(B) Preparation of Sensitized B Cells (Antibody-Producing Cells) 

The spleen cells (antibody-producing cells) that were incubated 
for 5 days and immunized in the aforesaid 2: (B) were suspended with a 
pipette, and the spleen cells that were not adhering to the plate were 
pooled together into a 50 ml centrifuging tube. They were centrifuged /34 
at 1,000 rpm at 4°C for 7 minutes. The supernatant was eliminated, and 
the precipitated cells were suspended in 10 ml of RPMI 1640 medium. 
The sensitized cell cluster thus prepared was used for the following 
cell fusion. 

(C) Cell Fusion 

The P3U1 cells prepared in (A) and the sensitized cell cluster 
prepared in (B) were counted and mixed at a rate of P3U1 cells (cell 
count) : sensitized cell cluster (cell count) =1:5, and the mixture 
was left standing still at room temperature for 15 minutes. Thereafter, 
the mixture was centrifuged at 1,000 rpm at room temperature (for 7 
minutes) , and the supernatant was eliminated. The centrifuging tube 
was tapped to loosen the precipitated cells. While the centrifuging 
tube containing the loosened cells was rotated, 50% polyethylene 
glycol (average molecular weight: 1,000) was added to it at a rate of 
1 ml per 2 x 10^ total cells for 10 seconds, and the rotation was 
continued for 50 seconds more. While the centrifuging tube was still 
rotated, 15 ml of RPMI 1640 medium was added over the course of 3 
minutes, and 25 mL of RPMI 1640 medium was further added over the 
course of 1 minute. The screw cap of the centrifuging tube was closed, 
and the centrifuging tube was turned upside down 2 to 3 times to make 
the content solution uniform, after which the content solution was 
centrifuged at 1,000 rpm at room temperature for 7 minutes. The 
supernatant was eliminated, and the precipitate was suspended (at 1.6 
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X 10^/ml in terms of the sensitized cells) in HAT medium containing 
10% fetal calf serum. This cell suspension was distributed on a 96- 
well flat-bottomed plate at 200 to 250 |a.l/well. The plate was left /35 
standing at 37°C in a 5% CO2 ambience to incubate for 12 days, 

4 : Screening of Hybridoma 

The following procedure was carried out with the hybridoma cells 
obtained in 3 , 

(A) Screening by ELISA 

The uracil-BSA complex having a concentration of 2 0 |j.g/ml (in 
terms of BSA) obtained in 1:(A) was placed in a 96-well immunoplate at 
a rate of 50 |ll/well and left standing at 37°C for 2 hours. Thereafter, 
the plate was washed seven times with PBS (pH 7.3 - 7.7, a product of 
Nissui Pharmaceutical Co., hereinafter referred to as PBS-T) 
containing 0.05% polyoxyethylene (20) sorbitan monolaurate (a product 
of Wako Jun'yaku Kogyo Co., a Tween 20-equivalent product), after 
which 200 |ll of 60% calf serum was added and left standing at 37°C for 
2 hours . 

Thereafter, the plate was washed with PBS-T seven times, and the 
following was added to the wells at a rate of 50 |il/well: 

(i) a solution obtained by mixing 30 )ll of the hybridoma culture 
supernatant obtained in 3: and 3 1J.1 PBS and by reacting them at 37°C 
for 1 hour, 

(ii) a solution obtained by mixing 3 0 |ll of the hybridoma culture 
supernatant and 30 |ll of a solution of uracil dissolved at 1 mg/ml in 
PBS and subsequently reacting them at 37°C for 1 hour, or /36 

(iii) 1 )xg/ml normal mouse IgG (a product of Biological Co.), 

and the plate was left standing at 37*^C for 1 hour. Subsequently, the 
wells were washed with PBS-T seven times, and alkaline phosphatase 
(AP) -labeled anti-mouse polyvalent immunoglobulin antibody (a product 
of Sigma Co.) that was diluted to 1:300 with 1% BSA was placed in the 
wells at 50 |Lll/well and left standing at 37°C for 1 hour. Thereafter, 
the wells were washed with PBS-T seven times, and a solution prepared 
by dissolving p-nitrophenyl disodium phosphate (a product of Wako 
Jun'yaku Kogyo Co.) in a substrate buffer at 1 mg/ml was placed in the 
wells at 100 ^il/well and left standing at 37°C for 30 minutes. 
Thereafter, 2N NaOH was placed in the wells at 50 |ll/well and mixed 
with a plate mixer, thereby terminating the reaction, and the 
absorbance at 415 nm was read with a microplate reader. 
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Absorptance was calculated with the following equation. 
Absorptance (%) = [1-{0D uracil - OD control)/(OD pbs -OD control) ] xlOO 

(i) OD PBS : Absorbance in ELISA when the hybridoma culture supernatant 
was pretreated with PBS alone 

(ii) OD uracil : Absorbance in ELISA when the hybridoma culture /37 
supernatant was pretreated with uracil 

(iii) OD control : Absorbance in ELISA when the hybridoma culture 
supernatant was pretreated with normal mouse IgG alone 

Hybridoma cells having high measurement sensitivity were selected 
by the aforesaid measurements. 

(B) As a result of the aforesaid screening, 5 kinds of monoclonal 
antibody-producing cells (3C10, 1C4, 4E3, 3D5, and 1C5) were obtained. 
Of these, 4E3 was deposited pursuant to the Budapest Treaty as "Mouse 
hybridoma SU-1" with the National Institute of Bioscience and Human- 
Technology of the Agency of Industrial Science and Technology, 
Ministry of International Trade and Industry [accession number: NIBHT 
No. 5141 (FERM BP-6141) . ] 

5 : Cloning 

The monoclonal antibody-producing hybridoma cells thus obtained 
were cloned by known and conventional limiting dilution. 

In particular, the number of the monoclonal antibody-producing 
hybridoma cells obtained in 4: was determined, and the cells were 
distributed at a rate of 0.8 cell/0.25 ml/well, using RPMI 1640 medium 
that contained 10% FBS and 10% BM condimed HI (a trade name, a product 
of Boehringer Mannheim Co.) and incubated at a 5% CO2 concentration 
at 37°C for 10 to 14 days. /38 

The obtained clones were screened by ELISA that was conducted in 
the same manner as the method described in 4: (A) . As a result, 
several monoclonal antibody-producing hybridoma cells were cloned as 
cells that could produce uracil-specif ic antibodies. 

6: Preservation of the anti-uracil monoclonal antibody-producing 
hybridoma 

The obtained hybridoma cells were prepared so as to have 1 x 10^ 
cells/ml in RPMI 1640 medium containing 10% FBS and 10% DMSO and 
dispensed 1 ml per cryotube (a product of Nunc Co.) These cryotubes 
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were frozen in a -90*^C deep freezer and subsequently stored in liquid 
nitrogen. 

Working Example 2 Preparation of Monoclonal Antibody and Evaluation 
Thereof 

The number of the monoclonal antibody-producing hybridoma cells 
"Mouse hybridoma SU-1" obtained in 4 : of Working Example 1 was 
determined, and the cells were distributed at a rate of 0.8 cell/0.25 
ml/well, using RPMI 1640 medium that contained 10% FBS and 10% BM 
condimed Hi (a product of Boehringer Co.) and incubated at a 5% CO2 
concentration at 37°C for 10 to 14 days. 

Using the obtained hybridoma culture supernatant, the reactivity 739 
of the monoclonal antibody SU-1 of the present invention was studied 
according to the indirect competitive inhibitory ELISA described in 4: 
(A) in Working Example 1. 

Specifically speaking, the uracil-BSA complex (10 |ig/ml) was 
dispensed in a 96-well immunoplate (Immunoplate I, a product of Nunc 
Co.) at 50 ^il/well and left standing at 37°C for 2 hours, after which 
the plate was washed seven times in all with 200 |Lil/well of PBS-T that 
contained 0.1 % of Tween 20. Subsequently, as blocking, 200 |Xl/well of 
3% BSA-containing PBS was added to the wells and left standing 
overnight at 4°C, after which the wells were washed with PBS-T three 
times, thus preparing a plate. 

Meanwhile, the following was added at a rate of 50 )il/well to the 
aforesaid 96-well plate to which an antigen was adsorbed: 
(i) 30 |ll of the hybridoma culture supernatant to which 3 0 p.l PBS was 
added, (ii) a solution obtained by adding 3 0 |ll1 PBS that contained 
uracil (30 - 1000 |ig/ml) to 30 |Lll of the hybridoma culture supernatant 
and leaving the mixture at 37°C for 1 hour, or (iii) 1 )ll/ml normal 
mouse IgG (a product of Biological Co.), and the plate was left 
standing at 37'*C for 1 hour. Next, this plate was washed with PBS-T 740 
seven times, and alkaline phosphatase-labeled anti-mouse antibody (a 
secondary antibody, a product of Sigma Co.) that was diluted to 1:1000 
with 1% BSA-containing PBS was added at a rate of 50 |il7well and left 
standing at 37*^C for 1 hour. Thereafter, the plate was washed with 
PBS-T seven times, and 100 |ll7well of an enzyme substrate solution (1 
mg7ml p-nitrophenyl phosphate, pH 9.8) was added and left standing at 
37°C for 30 minutes. Subsequently, 50 |Xl/well of 2N NaOH was added to 
terminate the reaction, and the absorbance at 415 nm was read with a 
plate reader. 
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Absorptance was found by the aforesaid equation. 


The results are shown in Fig. 1. As seen from the figure, the 
quantity of uracil can be measured in the range of 100 to 1,000 |ig/ml . 

Working Example 3 Cross-reactivity test 

In the same manner as in Working Example 2, the reactivities of 
other uracil-based compounds and the monoclonal antibody (SU-1) of the 
present invention were studied. In particular, using pseudouridine, 
dihydrouracil, thymine, and cytosine (1 mg/ml) individually in the 
place of uracil (1 mg/ml) in step (ii) of Working Example 2, which was 
implemented to examine the inhibition against uracil, experiments were 
conducted in a similar manner, thereby studying the reactivities of 
the uracil-based compounds and the monoclonal antibody (SU-1) of the 
present invention. The results are shown in Table 1. 

<Table 1> /41 


CROSS REACTIVITY TO URACIL-BASED COMPOUNDS 


Uracil -Based Compounds 

Monoclonal Antibody SU-1* 

Uracil 

100 

Pseudouridine 

-15 

Dihydr our ac i 1 

-19 

Thymine 

46 

Cytosine 

-28 


* Indicates a relative value of the absorptance of each uracil-based 
compound having a concentration of 1 mg/ml when the absorptance of 
uracil is assumed to be 100% 

As is evident from the results, the monoclonal antibody of the 
present invention reacted specifically to uracil and exhibited no 
reactivity at all to pseudouridine and dihydrouracil. 

Working Example 4 Use of a uracil derivative-schlepper complex as the 
immunogen - 1 

1: Preparation of Immunogen ( 1-carboxymethyl uracil-schlepper complex) 

As in Working Example 1, using the Immject Immunogen EDC 
Conjugation Kit (a product of Pierce Co.), bovine serum albumin (BSA) 
or keyhole limpet hemocyanin (KLH) was coupled with 1-carboxymethyl 
uracil according to the attached manual, thereby preparing a 1- 
carboxymethyl uracil-BSA complex or 1-carboxymethyl uracil-KLH complex. 
More specifically, the following method was used for the preparation. 
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1) l-carboxymethyl uracil (6 mg) was dissolved in 1,5 ml of a 
conjugation buffer [0.1 M MES (2- (N-Morpholio) -ethane sulfonic acid), 
0.15 M NaCl, pH 4.7. ] 

2) BSA or KLH (10 mg) was dissolved in 1 ml of the conjugation buffer. 

3) To 200 |ll of the BSA or KLH solution prepared in 2) was added 50 |Lll 
of the l-carboxymethyl uracil solution prepared in 1) and 125 |Lll of 1- 
ethyl-3- (3-dimethyl-aminopropyl) carbodiimide (EDC) (50 |ll for KLH). 

4) After the solution obtained in 3) was left standing at 37°C for 2 
hours, it was centrifuged at 10,000 rpm for 5 minutes, and the 
precipitate was eliminated. 

5) The solution obtained in 4) was passed through a gel-filtration 
column (Sephadex G25) , thereby eliminating the unchanged 1- 
carboxymethyl uracil and low-molecular substances. /43 


6) The solution obtained in (5) was added to a D-salt dextran 
desalting column, and the eluate was fractionated at 0.5 ml/tube. The 
absorbance of each fraction at 280 nm and 260 nm was measured, and the 
first-peak fractions were pooled and used as the l-carboxymethyl 
uracil-BSA (or KLH) complex solution. 

7) The confirmation of the complex was carried out by analyzing the OD 
270 nm absorbance derived from the pyrimidine skeletal structure of 1- 
carboxymethyl uracil. As a result, it was estimated that one molecule 
of BSA or KLH was coupled with 4.98 or 22.9 molecules of 1- 
carboxymethyl uracil, respectively. 

2: Preparation of Immune cells (antibody-producing cells) by In Vitro 
Immunization 

(A) Preparation of Spleen Cells 

According to the method described in 2 : in Working Example 1, 
spleens were aseptically extracted from BALB/c mice, and spleen cells 
were isolated and prepared into a cell density of 1 x 10^ cells/ml 
(RPMI 1640 medium that did not contain serum, a product of Nissui 
Pharmaceutical Co.), and this cell suspension was seeded in a 6-well 
flat-bottomed plate at 2.5 ml/well. Into this plate were added 100 |Lll 
(250 |xg/ml) MDP diluted with RPMI 1640 medium so as to set the final 
concentration to 25 |ig/well and a l-carboxymethyl uracil-BSA complex /44 
(serial dilution end concentration: 20 ng/ml, 100 ng/ml, and 500 
ng/ml) . This plate was left standing still at 37°C for 15 minutes in a 
5% CO2 ambience. Thereafter, RPMI 1640 medium containing 40% fetal 
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bovine serum (FBS) was added at a rate of 2.5 ml/well and mixed, and 
the cells were incubated at 37^C for 4 to 5 days in a 5% CO2 ambience, 
thereby obtaining sensitized B cells (antibody-producing cells) . 

3 : Cell Fusion 

As the myeloma used for cell fusion, P3U1 cells were used, as in 
Working Example 1, and, as the sensitized B cells (antibody-producing 
cells) , a sensitized cell cluster that was obtained by further 
processing the aforesaid sensitized B cells according to 3 : in Working 
Example 1 was used. 

As in Working Example 1, the cell fusion was carried out using 
the polyethylene glycol method. In particular, P3U1 cells and the 
sensitized cell cluster were mixed so as to set their ceil counts to a 

1 : 5 ratio, to which mixture was added 50 % polyethylene glycol 
(average molecular weight: 1,000) and stirred gently. Thereafter, the 
mixture was dispersed on RPMI 1640 medium and centrifuged (1,000 rpm, 
room temperature, 7 minutes) , thereby precipitating the cells, and the 
supernatant was eliminated. The precipitate was diluted with 10% FBS- 
containing HAT medium (1.6 x 10^ cells/ml in terms of the sensitized /45 
cells) , and this cell suspension was seeded in a 96-well flat-bottomed 
plate at a rate of 250 |Xl/well and incubated at 37^C in a 5% CO2 
ambience by stationary culture. 

4 : Screening of Hybridoma 

In HAT medium, which was used for the aforesaid stationary 
culture, only hybridomas that have achieved cell fusion grow and form 
colonies. Utilizing this fact, the hybridoma cells obtained after 10 
to 14 days of the aforesaid stationary culture were screened with the 
ELISA using an immunogen to find whether antibodies having the target 
characteristics were produced in the culture supernatant or not. 

(A) Screening by ELISA 

The 1-carboxymethyl uracil-BSA complex having a concentration of 
10 |J.g/ml (in terms of BSA) obtained in 1: was placed in a 96-well 
immunoplate at a rate of 50 |il/well and left standing at 37°C for 2 
hours. Thereafter, the plate was washed seven times with PBS (a 
product of Nissui Pharmaceutical Co., PBS-T) containing 0.1% Tween 20, 
after which, as blocking, 3% BSA-containing PBS was added at a rate of 

2 00 |J,l/well and left standing at 4*'C overnight. Thereafter, the plate 
was washed with PBS-T three times, thereby preparing an antigen- 
adsorbed plate. 
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Meanwhile, the following was added at a rate of 50 |il/well to the 
antigen-adsorbed 96-well plate that was prepared in the foregoing: 
(i) the solution obtained by adding 30 )ll PBS to 30 |xl of the 
hybridoma culture supernatant and by leaving the mixture at 37°C for 1 
hour, (ii) a solution obtained by adding 30 )ll PBS that contained _/4 
uracil (1 mg/ml) to 30 ^1 of the hybridoma culture supernatant and 
leaving the mixture at 37°C for 1 hour, or (iii) 1 |lg/ml normal mouse 
IgG (a product of Biological Co.), and the plate was left standing at 
37'^C for 1 hour. Next, these wells were washed with PBS-T seven times, 
and alkaline phosphatase (AP) -labeled anti-mouse polyhydric 
immunoglobulin antibody (a product of Sigma Co.) that was diluted to 
1:1000 with 1% BSA-containing PBS was added at a rate of 50 )ll/well 
and left standing at 37°C for 1 hour. Thereafter, the plate was washed 
with PBS-T seven times, and a solution of p-nitrophenyl disodium 
phosphate (a product of Wako Jun'yaku Kogyo Co.) dissolved in a 
substrate buffer (pH 9.8) so as to set the concentration to 1 mg/ml 
was placed at 100 |il/well and left standing at 37^C for 30 minutes. 
Subsequently, 50 jil/well of 2N NaOH was added and mixed with a plate 
mixer to terminate the reaction, and the absorbance at 415 nm was read 
with a plate reader. 

Absorptance was found according to the method in Working Example 

1. 

As a result of the aforesaid screening, three kinds of monoclonal 
antibody-producing cells (3H5, 5C9, and 5D10) were obtained. 

5: Cloning /_4 

The monoclonal antibody-producing hybridoma cells thus obtained 
were cloned by known and conventional limiting dilution. 

In particular, the number of the monoclonal antibody-producing 
hybridoma cells obtained in 4: was determined, and the cells were 
distributed at a rate of 0.8 cell/0,25 ml/well, using RPMI 1640 medium 
that contained 10% FBS and 10% BM condimed Hi (a trade name, a product 
of Boehringer Mannheim Co.) and incubated at a 5% CO2 concentration at 
37°C for 10 to 14 days. 

The obtained clones were screened by ELISA that was the same as 
the method described in 4 :. As a result, several monoclonal antibody- 
producing hybridomas were cloned as cells that could produce uracil- 
specif ic antibodies . 
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Working Example 5 Use of a uracil derivative-schlepper complex as the 
immunogen - 2 


1: Preparation of Immunogen (uridine dialdehyde-schlepper complex) 

As in Working Example 1, using the Immject Immunogen EDC 
Conjugation Kit (a product of Pierce Co.), bovine serum albumin (BSA) 
was coupled with uridine dialdehyde according to the attached manual, 748 
thereby preparing an uridine dialdehyde-BSA complex. More specifically, 
the following method was used for the preparation. 

1) BAS (200 |lg) was dissolved in 0.5 ml of a 0.3 M NaHCOa buffer 
solution (pH 8.4). 

2) 2 mg uridine dialdehyde was dissolved in 0.5 ml of a 0.3 M NaHCOa 
buffer solution (pH 8.4), and 107 [il of the solution was added to the 
BSA solution prepared in the aforesaid 1) . 

3) The solution prepared in 2) was stirred at 4°C overnight, 

4) To this solution was added NaBH4 in a quantity of 1.5 equivalent 
weight (2.66 |imol) of uridine dialdehyde, and the mixture was left on 
ice for 3 hours. 

5) Subsequently, NaBH4 in a quantity of 1.5 equivalent weight (2.66 
pmol) of uridine dialdehyde was further added and stirred again at 4°C 
overnight . 

6) Using acetic acid, the solution was adjusted to pH 4.5 and was 
passed through a gel filtration column (Sephadex G25), thereby 
eliminating unchanged uridine dialdehyde and low-molecular substances. 

7) The solution obtained in (6) was added to a D-salt dextran 
desalting column, and the eluate was fractionated at 0.5 ml/ tube. The 
absorbance of each fraction at 280 nm and 260 nm was measured, and /49 
the first-peak fractions were pooled and used as the uridine 
dialdehyde-BSA complex solution. 

8) The confirmation of the complex was carried out by analyzing the OD 
2 60 nm absorbance derived from the pyrimidine skeletal structure of 
uridine dialdehyde. As a result, it was estimated that one molecule of 
BSA was coupled with 27.8 molecules of uridine dialdehyde. 

Like the one in Working Example 4, this complex can also be used 
for obtaining the hybridoma and monoclonal antibody. 


Working Example 6 Use of a uracil derivative-schlepper complex as the 
immunogen - 3 

1: Preparation of Immunogen ( 5-bromo-l-carboxymethyl uracil-schlepper 
complex) 

As in Working Example 1, using the Immject Immunogen EDC 
Conjugation Kit (a product of Pierce Co.), bovine serum albumin (BSA) 
or keyhole limpet hemocyanin (KLH) was coupled with 5-bromo-l- 
carboxymethyl uracil according to the attached manual, thereby 
preparing a 5-bromo-l-carboxymethyl uracil-BSA (or KLH) complex. More 
specifically, the following method was used for the preparation. 

1) 5-bromo-l-carboxymethyl uracil (4 mg) was dissolved in 1 ml of a /50 
conjugation buffer [0.1 M MES (2- (N-Morpholio) -ethane sulfonic acid), 

0.9 M NaCl, 0.02% NaNa, pH 4.7.] 

2) BSA (or KLH) (10 mg) was dissolved in 1 ml of the conjugation 
buffer . 

3) To 200 iLll of the BSA (or KLH) solution prepared in 2) were added 50 
|Lll of the 5-bromo-l-carboxymethyl uracil solution prepared in 1) and 
125 |ll (50 |Lll for KLH) of l-ethyl-3- (3-dimethyl-aminopropyl) 
carbodiimide (EDC) . 

4) After the solution obtained in 3) was left standing at 37°C for 2 
hours, it was centrifuged at 10,000 rpm for 5 minutes, and the 
precipitate was eliminated. 

5) The solution obtained in (4) was added to a D-salt dextran 
desalting column, and the eluate was fractionated at 0.5 ml/tube. The 
absorbance of each fraction at 280 nm and 260 nm was measured, and the 
first-peak fractions were pooled and used as the 5-bromo-l- 
carboxymethyl uracil-BSA (or KLH) complex solution. 

6) The confirmation of the complex was carried out by analyzing the OD 

2 80 nm absorbance derived from the pyrimidine skeletal structure of /51 
5-bromo-l-carboxymethyl uracil. As a result, it was estimated that, 
with regard to the 5-bromo-l-carboxymethyl uracil-BSA complex, 7.31 
molecules of uridine aldehyde [sic] were coupled with one molecule of 
BSA. 

Like the one in Working Example 4, this complex can also be used 
for obtaining the hybridoma and monoclonal antibody. 
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Applicability to Industrial Use 

The monoclonal antibody of the present invention reacts 
specifically to uracil and thus can measure uracil in samples easily, 
quickly, and selectively. Furthermore, since this monoclonal antibody 
shows no reactivity at all to pseudouridine and dihydrouracil , it is 
useful in screening DPD-def icient individuals by testing human urine 
samples, and it is especially useful for screening DPD-def icient 
patients to whom f luoropyrimidine-based anticancer agents are 
contraindicated . 

The present invention provides a method for selecting a safe 
treatment in anticancer-drug therapy for cancer patients and a tool 
used for it. 

Claims /52 

1. A hybridoma that is obtained by the cell fusion of myeloma and an 
animal-origin antibody-producing cell that is prepared by using, as 
the immunogen, a conjugate of uracil or derivative thereof and a 
schlepper, said hybridoma having a characteristic of producing a 
monoclonal antibody that reacts specifically with uracil. 

2. The hybridoma stated in Claim 1, wherein the aforesaid monoclonal 
antibody has a characteristic of reacting with uracil but not reacting 
with pseudouridine and dihydrouracil . 

3. The hybridoma stated in Claim 1 or 2 , wherein the antibody- 
producing cells are prepared by bringing animal-origin spleen cells 
into contact in vitro with a conjugate of uracil or its derivative and 
of a schlepper to immunize them. 

4. The hybridoma stated in one of Claims 1 through 3, wherein the 
antibody-producing cells are obtained from mouse spleen cells. 

5. The hybridoma stated in one of Claims 1. through 4, wherein the 
uracil or its derivative that couples with a schlepper is a minimum /53 
of one kind selected from a group consisting of uracil, uracil 
derivatives having a carboxymethyl group, uracil derivatives having a 
carboxyl group, uridine dialdehyde, uridine 5 ' -phosphate, polyuridic 
acid, N-carbamyl-p-alanine, orotidine 5 ' -phosphate, and uridine 5'- 
diphosphoglucuronate . 

6. The hybridoma stated in Claim 5, wherein the uracil or its 
derivative that couples with a schlepper is a minimum of one kind 
selected from a group consisting of uracil, uracil derivatives having 
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a carboxymethyl group, uracil derivatives having a carboxyl group, 
uridine dialdehyde, and uridine 5 ' -phosphate . 

7. The hybridoma stated in Claim 5, wherein the uracil or its 
derivative that couples with a schlepper is a minimum of one kind 
selected from a group consisting of uracil, uracil derivatives having 
a carboxymethyl group, and uridine dialdehyde. 

8. The hybridoma stated in one of Claims 1 through 7, wherein the /54 
schlepper is keyhole limpet hemocyanin or bovine serum albumin. 

9. The hybridoma stated in Claim 8, wherein the conjugate of uracil or 
its derivative and a schlepper, which is used as the immunogen, is a 
minimum of one kind selected from a group consisting of a uracil- 
hemocyanin complex, uracil-bovine serum albumin complex, 1- 
carboxymethyl uracil -hemocyanin complex, 1 -carboxymethyl uracil-bovine 
serum albumin complex, 5-bromo-l-carboxymethyl uracil-hemocyanin 
complex, 5-bromo-l-carboxymethyl uracil-bovine serum albumin complex, 
uridine dialdehyde -hemocyanin complex, and uridine dialdehyde-bovine 
serum albumin complex . 

10. The hybridoma stated in one of Claims 1 through 9, wherein the 
myeloma is a myeloma cell line obtained from mice. 

11. A hybridoma whose accession number is FERM BP-6141. 

12 . A monoclonal antibody that is produced by the aforesaid hybridoma /55 
described in one of Claims 1 through 11 and that reacts specifically 
with uracil. 

13 . The monoclonal antibody stated in Claim 12 that is produced by the 
aforesaid hybridoma described in one of Claims 1 through 11 and that 
reacts with uracil but does not react with pseudouridine or 
dihydrouracil . 

14. A uracil immunochemical assay that is characterized by detecting 
or quantifying uracil in specimens using the monoclonal antibody 
described in Claim 12 or 13 . 

15. A uracil immunochemical assay for detecting or quantifying uracil 
in specimens, said method being characterized by bringing the 
monoclonal antibody stated in Claim 12 or 13 into contact with the 
specimens and by using either a radioimmunoassay, enzyme immunoassay, 
fluorescent antibody technique, or agglutination reaction method. 

16. The uracil immunochemical assay stated in Claim 14 or 15 that 
contains the following process steps: 
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(a) a step of blending a specimen suspected of containing uracil with 
the monoclonal antibody stated in Claim 12 or 13 in a reaction system /56 
that contains an antigen- immobilized product comprised of a conjugate 

of uracil or its derivative and of a schlepper, 

(b) a step of incubating the aforesaid reaction product under 
conditions in which an antigen-antibody complex is formed, 

(c) a step of reacting a secondary antibody with the immobilized 
antigen-antibody complex, and 

(d) a step of detecting the immobilized antigen-antibody complex that 
has coupled with the secondary antibody. 

17. The uracil immunochemical assay stated in one of Claims 14 through 
16, wherein the specimens are urine samples. 

/l/l 
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